INTRODUCTION
The genus Limonium (fam. Plumbaginaceae) consists of about 300 species of mostly herbaceous perennials, some low shrubs, and annuals. It is grown in many regions of the world for use as cut flower for both fresh and dry-flower arrangements.
This genus is notably of difficult taxonomic interpretation: the problem arises from the fact that the morphological groups (phenon) that can be recognised in nature are more often determined by the diversity of habitat conditions rather than by genetic differences (Arrigoni and Diana, 1999) . Moreover, the evolution of the genus has differentiated a high number of species in different areas (Mediterranean area, Central Asia, Siberia, Far East, and South Africa), some of them have a large distribution others are extremely endemics. This fact is due to the reproductive biology characteristics of the genus, such as the natural trend to hybridisation, the pollen-stigma dimorphism and the apomixis (that occurs when cross-pollination is prevented) (Diana, 1992) . These factors make the Limonium a genus in continuous evolution.
In recent years, molecular markers have been widely utilized for genotype identification in ornamentals, but molecular data available on Limonium are very limited so far. Only the genetic structure of L. dufourii (Palacios and Gonzalez-Candelas, 1997a) and L. cavanillesii (Palacios and Gonzalez-Candelas, 1997b) was determined by RAPD analysis.
In this work, RAPD markers were used to study the genetic relationships among several Limonium species and in particular among L. bellidifolium, L. caspia and L. otolepis.
MATERIALS AND METHODS

Plant Material
Thirteen species ( Fig.1 and Fig.2 ), belonging to the collection of the Experimental Institute for Floriculture (Sanremo, Italy), were analysed (Table 1) . Seeds of these species were bought from international companies, except for L. serotinum, whose seeds were harvested from wild plants on the coast of Selinunte (Sicily-Italy). The plants of each species were cultivated in plots and evaluated for agronomical and commercial value. A sample plant, phenotypically representative of each species, was chosen for RAPD analysis.
For further investigations, a total of thirty-two plants of L. caspia, L. otolepis and L. bellidifolium (12, 12 and 8 genotypes respectively), were analysed. These genotypes were from two different sources (Table 2 ), thus two different populations for each species were considered.
DNA Extraction and RAPD Analysis
DNA was extracted from 100 mg of young leaves using a commercial kit (DNAeasy Plant Mini Kit, Qiagen).
Polymerase chain reaction (PCR) was carried out in 25 µl reaction mixture containing 30 ng of template DNA, 1X buffer, 1.5 mM MgCl 2 , 200 µM each of dCTP, dGTP, dATP and dTTP, 120 ng of primer, and 2 units of Taq-polymerase (Gibco B.R.L.). Fourteen random primers, selected on the basis of the number of informative bands produced, were used (Table3).
The reaction mixture was transferred to a thermal cycler PCR Express (Hybaid) programmed for an initial denaturation at 92°C for 3 min and 46 cycles as follows: denaturation for 15 sec at 92°C, 30 sec of annealing at 35°C, and 1 min of extension at 72°C. Final incubation was at 75°C for 10 min followed by 10 min at 65°C. Reactions were repeated at least twice to confirm PCR results. Amplification products were separated by electrophoresis on 1.5 % agarose gel using TAE buffer (40 mM Tris-acetate, 1mM EDTA) and visualized by ethidium bromide staining. Gels were analysed using Bio-Profil Image Analysis Software V.97 (Vilber Lourmat).
Statistical Analyses
RAPD profiles were scored for presence (1) and absence (0) of bands and were recorded in form of a binary matrix. Similarities of pairs were computed using Jaccard coefficient (Jaccard, 1908) with the NTSYS-pc package (Exeter Software, E. Setauket, NY, USA). The resulting similarity matrices were then used to construct a dendrogram through the Unweighted Pair Group Method with Arithmetic Average (UPGMA; Sneath and Sokal, 1973) .Hierarchical analysis of molecular variance (AMOVA) was performed (Excoffier et al., 1992) , using the Arlequin software (version 2.0 - Schneider et al., 2000) .
RESULTS AND DISCUSSION
Thirteen wild species were tested with 10 primers (Table 3) . A total of 244 bands were scored and used for the analysis of genetic distances. Band size ranged from 300 to 2.000 bp (Fig. 3) . The Jaccard's similarity index among Limonium species was low and it ranged from a minimum of 0.10 to a maximum of 0.40.
The results of UPGMA cluster analyses are shown in the dendrogram of Fig. 4 . L. latifolium and L. gmelinii grouped in the branch 'a' showed a relatively high degree of genetic similarity (0.37), close to the maximum observed. These species, originated in the same area (Caucasic region), share some important agronomical traits (e.g. the need of vernalization for flowering) and can be crossed quite easily producing several interspecific progenies, as observed in a breeding program carried out in our Institute. On the contrary, it is difficult to obtain interspecific progenies from crosses between species that lay in well-separated clusters (e.g. L. suworowii x L. longifolium).
The branch 'b', including L. bellidifolium, L. caspia and L. otolepis, showed the highest value of similarity (0.40). In our phenotypic observations they appeared very similar (Fig. 2) . This is consistent with the report of Bailey (1958) that considers them as synonymous.
A larger number of individuals of these species were analysed with the aim of better clarifying their genetic relationships. RAPD analysis, carried out by means of 12 selected primers (Table 3) , produced 151 bands used for the calculation of the genetic distances. The dendrogram obtained is shown in Fig. 5 .
A prevalent grouping of L. caspia genotypes in the top of the tree and of L. otolepis in the middle can be observed. The genotypes of L. bellidifolium are not grouped in a clear branch, but overlap to the other species. Also several individuals of L. caspia (23, 36, 47, 35, 26, 45) and of L. otolepis (5, 21, 24, 38, 46, 49) are far from their original group.
Analysis of molecular variance (AMOVA) confirmed this trend. The highest genetic variation (73.42 %) resulted among individuals within populations, 20 % of the total variation between populations within the species and the lowest variability (6.58 %) resulted among the three species (P<0.01).Our work of molecular characterization showed that we are not able to identify a clear clustering of these three species. This fact suggests that L. caspia, L. bellidifolium and L. otolepis should probably be considered as synonymous, as suggested by Bailey (1958) .
These preliminary results are encouraging for further characterization of the genus. The species identity of L. caspia, L. bellidifolium and L. otolepis and the relationships among other species (e.g. L. latifolium and L. gmelinii) can be validated and clarified by testing a higher number of genotypes per species and also through the use of more informative molecular markers, such as AFLP (Amplified Fragment Length Polymorphisms). 
